all-trans retinoic acid for treating germ cell tumors. In vitro activity and results of a phase II trial.
Germ cell tumors (GCTs) are characterized by a capacity to differentiate in vivo and in vitro. The authors' previous work highlighted the finding that retinoid-mediated GCT differentiation in vitro correlates with expression of the retinoic acid receptor-gamma. Six human GCT cell lines were studied to determine whether their growth and differentiation were linked to the retinoic acid response pathway. The maturation and growth inhibitory responses to all-trans retinoic acid (RA) were studied as well as the expression of retinoic acid receptor-gamma (RAR-gamma). The clinical antitumor activity of RA was studied in a Phase II trial of RA in patients with chemotherapy-refractory GCTs. The RA response pathway was correlated with the control of growth and maturation in three of the six GCT cell lines studied. In one GCT cell line, RA induced RAR-gamma expression and terminal differentiation. In a second, there was high basal expression of RAR-gamma and poor basal proliferative potential. A third cell line showed a more mature basal phenotype than other cell lines studied and marked growth inhibition when treated with RA. Sixteen patients were treated with RA for an average of 7 weeks in the clinical trial. No complete or partial responses were noted. A Phase II clinical trial of RA failed to show significant clinical antitumor activity in patients with chemotherapy-refractory GCTs. However in vitro data suggest that the control of growth and maturation in some GCT cell lines involve the RA signaling pathway. Further studies are warranted to define the role that other retinoids with receptor selectivity or more favorable pharmacologic properties may play in the maturation or antitumor responses of GCTs.